L)Ih' 'L)'j^ 'L)'j^ ol^*wJl»5 t^^JtwJp (^Lilj*^ j L - M . J |j -\ 
L)'ji' 'L)'j^ 'L)'j^ 6l^*wJl*5 t^^JtwJp ^Lsl^*^ jbidUuujI -Y 

jl ■■'!* "*'^l" ■■'* < * s j; - oj 4— kIUoq 45* ijli £tJj!j jl (J* 1 ^- l^^ ^ ^^^^ WY jl (j*»-H o'^V' ^— ^^ 

^l a>^ Uj*»« ( *_)_jgj b^xj Excel g SPSS *(jIS tS^j'j^'i°y j' °^l^^' ^ o^**^ ^ 9 ^'j-^^ v .^ 1 

«<uJl^^gj jl <U— *r> li • ■'" ■ •''■j;. "j t^w-wJ *'gJ& g <>->l £gj J-oL**> ^^UaI? ^ub^JLui dj C*^-*^J ^-jLcwb 
oj >t <iL_S' J l— £ jo^JLo J-J^ g *f j^*J jl (j**J J^ ls^jj* 'j £^j' 3 cs*^'j' cS^J^ 'tSJ3^J3-°yj 
L £l4jL£g5' g ,-*-£> i L^ly lS"* ju . '^^t^- O^y.k ^I^Coj-uaS ji 45* C*w>1 ^l^igf^j U&^bg^ua ^^JUTI^ 
jj L_£>4_bgJ*jo g C*_*ol ^Jb>igj jl dJL^ls J-oLc 4j JjJjLlo CjIj^Ju t— o > j-^ jjj jJLojf *(gi g t-So 4^ugj>) 
^ A** j' O**^ ^ J^° ^** j' J-*- -*' J-*^'^ J^ ^ (fii^T ^ jJloJu*) (-JJ > ji" ( jlj\-o dibOgj jl .-iJLL^o J-^l^i 
,^jg_ lg3jg^igj j J—olc ^VLj ' J .'..'.*' '/.*.J "** ' Q .'. *' T ft ^ |t) * '■' • ■ ■ ft A J J a " " ^3—^3 J^Lw ^Lo 

^u'LJ' C*_?tJ' y -^* jljQ" •■'! ^g_xJI JL M fttS.g (j 1 >'m.J J_olg£ j—^J J ^—) '" j ; •■■' (dJ^jlJ^gj^o) 

I fi>,j1 j—j j—TjxJ' L_) L-ftoU jljJLLwl (JuIoJua) o^jJumS \jbAjS*S\h$j.&jz L>y& I^J j ;C*-^L&^Jw>-9li5g^^o 

«jt '.sjj,^ ° d ' ^g^> ;!•; ...a>j< g ^'VL_) ^IacoiwmxS t-s^^j ^>y& g jJl^u^ji* JjCm* ^^U-i c^jg-^^j 

yfa» ■* g ((%*_?. 4_^»^> JJLo) jJltU^jJ* fJSuSi i^a> Ojg^>4j g ^Jb>^>gj 4j lX» Jjj J-^lgi jJ UbdJ^^x 

.GIS s^-x^jjk jLl>Lw *(jlj^ C*-**»»i i^ujlj' jl ijm-u 4jljiLc**jl ^53^1 I^J^JjT ^tAojIg 
Email: maghsoud@ut.ac.ir :4JU« Jy~« SjL-jji ^ 



Pa Lp oLSj >^j' J O-^l -*»-£-« pi*/?j^ -JL) /j_bb_*J>sJ <j£ La IS J I yll^J I JJ_«I Jj Jj _So a5^>- 

4_j Lao15jIj^l_^I -jA isLLu-tJl L jU^jI I jj ^jIj jl<b ^JjLo ^L&^-^L jljj*^« i_ili>t* 

.bb< wwl <U_w_)lj (j£jb»_JJ j -3(_«-L? J -jLwjI Jajl -JJ 4j OsJu iO-w_o jl v5l el jJ>=-Jj J i jL>=JoI 

cu>*b\_Ji ci'j-; J -^^cy ^Lp*)^?! L* <j J j> =- a o' °jLjj j kin ^Jli^L ^La jlCo jj ^j^" 

J C$i^7*^" J t^i'>* ^ L r J ' iS^^j^jr^ J ^^k^C™. jj ^L* J^jU ^jla^^ ^U^il* 

ajN ^I'U-Jijj-^- oL^JLk- J-j^ jl -u^-J^jj ^jji tUjl ^o (_^lai« klJjl iSJj^y. 
jj a_S"U>=JI jl j J>^j-^ l ^hj^ *~A-H jr^ lj J^ 4 -! 0\ji\ -0^ :^tAA t^yoUs) O-^l 
^ ][ —^r cy^— ^^ (*— f" J^^ J' i^H ia ^ji 0^ Jl (j^^-tj J c^-^^ i^v* oiSCrfP jL*-^ 

S- <L> 1 a\ .O *^l ojsj j L_^ U_Jj (J bb^j b a (J I -5^JbA a bi 4j>- aj ij y) ejla^»_& a Jj I _« jb»_JJ4j 

4_j ^Jij* Oip*>U?l .jjIj ^jL^o C*~*-*l La o LSj I jJLb^ I *u\ jJLal Jj Jb jj JiLw?^ ,Ulj-^ 
(J L^j U_Jj (J lbb_^ b 4j L& oLS j I jjJJb-wl 'jj I -j -Ja^Jt^o Jgj l -Jj JU a ?*j jb jl bbo (Cb& oLS j I -dl^l 

*, )1 JJ a] J_j J_j _5sJ t>J>- OjlJjJ \j J t>- /ClAJla_^ jl /CjL_wJ p*t^b) b 0-*^l J -S 0\-»-S 

O-^j 4Jww« j /j_) l jj (<<»--§-« f^Lo <b oO j JJoLj lA jl i hjt-Jp b isUa^tJl Jj j/j j LaoLSjI Jtl^l 

tl &olJjlyl^_^l * . -U JL_wj O-^-bbJ- jjoj*AP Ajliiba j e*-~b ^b&jUb>-b_^ ^j j b .-bob 

l_x-j 4_j jljj*^ eij {y\ jl j jj^^ tj-^jj ^^^ J^'J^ *J O-^o La jl ajJjj O-^-s^j 
t<bJlJl .O— sb C-~o L y<^ ? J-^^J^ ^ 1 «^t**^ LaoL? J\jkL^\ C^x-J>j jjj-ojj JlS" ^Jbj*bb-«j 

C- J^y 4j <bb_*j j OjLilJ jt*Ji? , )- a 'j-^' j' Osj )-* j-JU O O-^l tj£j J y*& 4lSsj /*j| S$ 

. ijb i aj<_si» j O-Ui t4jiiab« j -*-~]& j (jt**^ 

OJaJ /Cjb»_Ji _) _)bwJl (Cb&oa^S 4_>-aJ ijtJ j b -J J jl J iP- J b) j OJt^J bi j I j-iJ ' " ■ ■ 'O 

Ju^U) O-^I jlj-^J" c«ij jj ^Lb.-L 4i?j^t» ^ YV jjjb- ^jLw^bbJ^ Lp-U -^1 j_aLj. j o-^I 
-o_^l jl jl i*-5yr j-? o\j—£ O-j-j *£ -^j^y> o*>U ojIjjj .(V^ :^VAV tjl^sCj j 

(^1 ^(Jpj' 4>* ' ' fib; «wO jj 3 j Jljl jj ^jLj jl L y^~-> JljJ J ,$*•* LbJJ j bb_^ L) ^La^JLAjJj 



slS\_JLita jl o~». il ^-jjI ^La^woj^j l> jl jl iJ ~j j Ajp<u_JL>- jj (jj^Jl^i jli^j 

i-> I j I j g ' oLX^jO . ^~*j l^*> l) Lwj u /CL&oa^S .^JlJwJJtJuL^u iCU jijb a ^- -S Jul LpU^il 

^y-^j^j 4j j^ST Ujl oUJLk« jj Ul K^'Y :\VA> t Ju^li) j^ l_Lo obi ,y_jy C~io 

.l1~~jI oJ_JJ 4J^>-0 -J J*_*Jp Ul op 

Ol sdllxo /-j I .-UJo /i-^Jj lj 0-~oj ia^^c^j j 0L_*ol OU* (A-^f^-* H p ' j*** 3 'y* t^l^CLJjjtjU* 

o— 'I oJ_j. jLpI (ji~-j 4_aj ijx_> jjJ_^ jl /^jj-J j jLj.LS' cjl^—^J ,_jLsc— . io jj 
.(Schmidt et al, 2009; Gilmore et al., 2011; Maghsoudi et al., 2012) 

JlJLj ^_^j^j a_; ^_^Lj. jl^—w-L/fj—oj oL*J11lo L (2011: 583) jljlsCojss j c~«-il 
,. JL»jj_j /^l jj .JJl<c^-b^j jjjji c~Jo <j;b»elSjlyL^I (j^-S" JiLi jj U<u.xiliaj^>=^ 
C-- JLst5 td j . ) ■ w «j trt-J^I ***ju JJoLs •>-JL W w">c-i ^.JLj _S -L j -j jl-15 -JL" _*_«1? Cj I Jp L>=_« 

t Ju I pv —j s^*- 1 rVj V^ O-^J 7^-i )U jl JLo oLS j I yULwo] <Lwo /C -*S IS^Jj O Lw> a L& L^-^ 

(_£M :>-bj.j OLp'aI?! jl i JLfyi O^Jo 4j j-L_^j ^IjJ J fij_j> i^J *-> 4plj 4_J J jLl^) -_3 <Lo 

,s— «-S" (^^51 j Lji*^^ iV-^-^-^* J 3 l -^— ~-=- Jajlj— i ^ oJ_i ojLiu^l jl^jl i >^pJL»-i jj 

^jl—Ssjfij J 4_! is aj -a OLp^aI?! t/j-J^c^Jil .Jj&J^J jlJLi \j Ja^JJ /^jjjji ji y^-jypjA 

ojjj Lj jl_aoj J _! ( v_«j 4_S' Jjb I— »<tJ { S~i^y jJ U L~S" *^~~ ^ O-JUi jl jLtJ jJ 
.jjL^jj^j oLol ^j lj L&jL«Jl (JLA-jjI jljjj ^1? j^ JL^ i * * »— o» » oJ^jjb 

2jj 9^1 o elS JLjo J (jlj £j oLSs JLjO ^1 & JlJ&jj j toj Jjpl ?xj| ^ufc JL&jjj (jL^a jl 

jlj^J O-Jo jj jjjW- ^U^-j^ L ojji" jjfjl .j^j »U jl^^ (>jjj^ c~ij jj lj jL_liCjl 

js I &ol jLb p^j Ltj j Jjlfi-L_^j ^Ia^jjj jL_« oLsOUiJ <c—jjji ^Jjw^-jjjjl ^L&jjjLi^j <u 

tl &^Jij!sjij /y I jl ,~-N-> .O-^jI o-LJj fc jL>- _^jL5 j _«wJl5sjI ^u&OI-jj ^j 4juLo -U^>- i JLi 



1 . Demorgan 

2. Schmidt 

3. Broun 

4. Schmidt 



\)\ 



j ^l4_xSsJl is>j r 5 ^- Ouj*-j tlj_& j (wJI JJoU j -x^Jte (U'j-^ ^jl-O -Jb j jl j^j O-J^O j.i 

Gillmore ) ^j__j>^o 43^ ajj^U Nj^_*_« a£ c-^b&j^jjss^i -^1 J^j^S j$ i _^Lj. /^j 
l $jIjl_S'^j jlj j L&e^ji' jJUl ^jj ^^^jLS"^ Li ^^Slo ^I^JuLj ji .(et al., 201 1 : 285 

1 &(JblS j L&4jl_?-Oaj /Cji-O i J j^jj JU j*ji j *Lo O t£j4-> j^oLwJwwOaJ a t'r^j^ V^U 

tj-d' (j;b*0jjL_«O jl ( _ r -^J .O—^l o-Ui ^r^j^ ^ J^l j-i J^I*->»j ^^ ^^ujS^fS^j jj 

^j a_J aij yjjjj Ol stJlia^J L_! O ,^*>- ^-JJ U^j b ^L& -^jj -j jl L^9 j*Jji ji ObL^i>cj 

— 1 lJJJ15b ', " ■ ■ -O -Jjjjlb p*J Lb 4_! O O.SaJ I a_JLo (j j_JJ (, Jt> 4_&LoOo -w*> J -J tijJ fi 1 -*_& 

fijji O44 j' ^jllwob ^ LA 4i? jJ-c-« O^^-v^J J (>S 1 J t^jljlji t*_)jjj jl ^jL&ciO ^jj\x^s>- 

^s ^ -^ ^ =^^^ L_^ (^— ° jl J_J Jl ^ jlj & A) ^, ^a_JojL 

jj -t^b" L ^jb" jl ,JLj ci^fijj-^ c^'ri l^^J Jj-*->- ^J -Y S(i^^" 3' (_M ^^ -^-J"* ^ 

L5 -^J *J jjjl jJ .jl.^J C-**IO (^ulj-a J r^^ J tSjJ^J^JJ^J^J 4-*jLU-* — ' S(J-Uxa ^jlxJeO 

jIj—jLL' Ja*_>^ ^^—^j^j 4_j j-j;^ L_J ji ^j^" Lj (2009: 49) jljLC*j& j jj-*-L^ 

.J )l«Cw>-lJ}j (J I o-Lj>c^_j b e.sL_^ ISw* jl <Uj /*j1 jJ tjJLoJ 4_x_w^aj ji iV-^'JJ *Lool isj y>=_« 

J J aj (_£i . i L y*j ^-y^ 6 <^->\~° ^-Os^l isj y>zj> ji 5jj>-jji AJb-a 0-^V 'j'^ j-" J-Sb" /^-s^ L&0' 

ia^_p-c-« ^_j«_«i? JsL_>Jji bssia^>s_j <bjS/jjl O Jjlei ji jLo c< > 1 4j jL^I ^sjJL^S j JbL^ 

*lJ c-j- yfl-a ^L&iJblS ^jl-o ^jb j i $■*■** j ri *-" t ij-^r = -^- a ,ta ^jJw<* -^j-^J 4 - 1 'j l^J'-^H^* 

4 P^Jb *j ! I 4 ! _^J Lb_^ I J a_w*> J 9 4jo jj i -*^J Lb_^ 6 J -J jl -J Jl-Lo 9 I t *«J jj tS ■ ■' dJ t^J i jJ 

_Pa^ s^-« ^l &JbLS f^j Jp jl \j $$>- U ]j-^>t>i jljjjLlo rt_sl-JJ OjljJ& j J O JJlo-L_^j 

jL**^J ^i_J <j«JLLl^ L (2011: 22) jljLC^j& j c*wl jSj^ { -L2j>z j$ .jJ^^S"^ cij^j' 

JLo p a_^ ojl j-& jJ jwO oLSjl -AL^I O^j ia^-a 4j f " ■ ■ "I -SsJ_^ — j-wfl (Jlj9^ ^b flJutla O 



1 . Luminescence 

2. Gillmore 



w 



juSi ^ ia ^jj jj *1 i'i^ & jJ <to **_» 1 Jjsy -« jUL) Ou<Jlia>j .O-^l o-LJj Oj^-Lj Ou j-^j 

L> I JLft I— JL* L) C *j-tl>«-ftJh .J_JJ I fi_JO ^O ' * ■ ■ "I O-SoJ ,'vAl y*&& (j L^ j-^3 *L) (JpL*I» i L>JL?- 1 

.(Fazeli & Schmidt, 2006: 31) JLi 

4 J? jj>- :d >J>jj>- jjl J> 4 i j C- wl 0' j g-J '■!' '-Q rt-lapl (_r^ = -' U>-Jj ic^Jri ^J¥* 4ju2^*° 

.O ~ji aJ Jw .,-. «-dj jo -_b j ji aJLb t^jljj J> to j% jj r^ 'f7 r^ tij^-L?- t _£LA<\JL>- 1 ijj 

o_Li «ilj (JU-i n^j^ <L ^ i ^ J ^j- 2 ^ ^ <L ^- : ^ V J ^j- 2 ^ 8 j ^j^ J *1» <uJss 

jl (j* 3 JU ^1 A I ,^j JJiwJj-J^>- jl <.OJl£ J tjljJLJjLa (JU**H 4j (JLj-JJ jl 0^jJ^^« /*j| 

ijjj^« l)Lwo_ww 0*-*— wl *L) t3 r^* j' J tVJ}^ tjLl*>jl 4j i j ^P jl t(_£ji yj tjL)Lwwl 4_j _j _P(, j 4^>- 

l_- ^~j-° (ji r^J l3 r^** J (Jlo-J' j -^ jj-JI OLplfljji ijj>-j . C-^**l o-LJJ A3lj jjS 0-^>^ t^iy^' 

jai?4j JjIjXj f '_ ■ - ■ , ■ "jj| 4_j '"■■-■! oJ_Jj i J -P <U (_J -Jj a i J *^->- ^-J iJu>_Jj _LS (^^_^Jj ^IpxjI 

C-^wul jj.,^»j oipLajjl L ^i -J>iwJ j^>- j l3 j-^* ttJL>_j^ jl o azj> S jl ji ^jI^jS ji ^x^jp 

1C ul *uijSo Ojj-jj ^^^L^^ o^Jr* (t^' J ' H L^o^jI j-aI—jI ^JJo-t-^-^jij AS jlj^J C_~-ii i lap I ^L>u i j^i ^^ 4li5 i3L>J jj I jl .1 

'j La jLi^l \_o ^-^L^^ i^Laj j jt-wJc j j jj I j^Ls o C-^^l jlj^j c_~-ii ji (^jLt ,_g La 4JL>-2 jj A~ajj>- -^L^I^j ,_gJJoj j oJj 



nr 



i£ c~ 'I jiy> jl uH jLu^l -»_Jl5 I Oj^-Lj jj (_5jL~j jLJIjjL?- J-°l_>* .("V :^V"\0 1( _gj_oj^) 

jt w-j ^ i^i- i_j ^j_J^>- i jj__i?yj ^1 aob j y <& Orr' ^^oj^ [_r ^' ^-^ I-* j> jL_« jl 

l _jUojS' j oib j\j3 jJi\S O^J lj <<JLk^i *-lsl (d^* (_jLajL j ^ijS' J-«Ip j.i .JJl^L^-^-jj 
|_aoj_S' /^l Ji\ iJJjb lj 4jLa_jS' (_jL»ojJ j (_gl<Cw«l.i (jlsl^o j»_JL5l o.U^S' L-1*j -i_aj jj-JI 

oJ__i l_- - ^IojL^l-J^- JijL^ likLo jj jlj^J jii^l (V^ji" j'j^ .O—'l jLSLil '>LolS' 

O-o— j jl ^yjS ^-Ijj j JL*_Jj 0-o-~* jl ^ju~*-Aj5 jp?u>i jL/ j^ tjl^J xiljj^ .(lVA 
j ^5— «-jl-i zjj (V-l^r ojjJ^x^ jyl jl .0 "\^ :^VAfl c^jLjj^j) c~-l e.Li 'CJJslji <—jj^>- 

^l &<GL>OjJ -SsJ i jl bjSjjy^ J < jlj a^> tj a^Ojj lQ\}jS .ijli jL J> (jU-«wl L? v-^~* J^ 

(_£i . j J2\ flj /. Jl aL>J ^-«_^ j J_?-i (jl r^-J oLS^sljii _wo LLJJ ij ULs^ u 4_w_^j Lj jl L& o LS j I j_i^j I 

j ^_LwL>aj — t Ju-^> Jl tpjj I — ! (A-^Jj— d Cr> ' j- 5 --^ vjlo j lj-3 1(» w -^j'j (n^* 6 ^ -3 ^ty^ 

tk^« J> lA jl_>-ijj jl 4j ,^?li tljJ& J i— j\ if'ULJj] LaLi) *LdiaJw« ^J«_«i? ^LAjUj>-L^ ^-oLwol -j 

0-_^j ^U^L L ^LA4i?jj>=^ ^ji^Sl^j e_p^j (l$3_^J^JJ-*_^J J c^ J l-5j^J^ t^^LLJ. J^j 
<L_) C-w «o i &a k?jj>t» jlyU_^l j^jSJI jl^j lSjJ t_5'r^ 0-wj>sj .J_J> -^jjj / r^'j^" /r 1 ' ^ 

Cjlo jl j 91a jj jl o^Li)L^I Ij ^«_^ .JjJ_J> rt_^w_flj 4_Jjjj>- -^Jo 4j JIOJ jI}JIa -j jl cilil^l 



(j-^ 1 c^- 1 -^^^ O^^-^ J ^ J-' 3 • C " jl j-*' J ij-*-" 'J*-"* ~(J~* '■uf^'y ' L: r x -~~> ! 



Iri I (JLL^aJ & OjLaJ* .^-iJ >'i~i Ojj3_ 



Lai 



ai ^ U j ^Jjj^Ujj ~^LJI fjlfi ^jJ 







Kilometers 



4j(JL!i2^) ^jQ-O 0-qA^OO O-Ol3a_0 4^Lflj 1 iJ^aaMj 






n& 



jl t /j_^_JsJ>c_*>J!s .J_JjO jlji ^-btJ ^L&cij jJ (w-jIjj^ J ojSjj j3 tjlfiJlk> tjbjJ tijjJ>-L>- 
A*\ Lj jV-aI j^aP ^l&elS jljJLL^I <b Jj-U^a LaoLS jlj^Lw-l -o^two ^jlji^ol ^L&ojJ^ fP 
jl^i fj-i« J ^"^^ ~i_T v ~ a i i^^ > S i ^ -^ U^- J L ^**^' L^Lr****' °JJ- i ^^ £"^J>=» jl Ojji 

.C-^w^l jl j-fj C-^Jto ji ^jy* J-^ ULi JaAJ j-J ^x^jj U^w j i/3fcl (^L**" jl JLl^I .JLJjb 

* ij jj o i_?ti <£-* *-> A L>- ui ji t L_& o IS j I yU ^1 t£<J ^J ^ fl-^c? 9 O-^»0 (C JJo <W? oj>- jl ,i-**J 

^L&JJjl ^ tL_~ J> i.9\ fljjl (1 4— A J l 1 1 Lot J> ^__*_«1? L_«lj^ 4 i O- wJ I &olSjl JLL^i 

-j j p^cj Lo ^5 J_Jj <L_^L>s_« (j£j aJ 5-3j 3-* V J J 4jL?-0^9j jl •U.^lS t -s^lji ^ -jjLS t -^ILJj/w^oj 

:JL«I C-~o4j 
4_£" O-^l ^J-a ^^-bc^ ^ Lil^jL?- jUIj-p jl^fj jl^-^l (*-^5l c^Lo j^ :ljA ^ t^^l — \ 

.(W\ :^VA0 t^iljt j jr -^ J ) A_J:L Jl_^ j^ j^^jJLj* Y0» jl r iJ 4ik^ jj ^jL 
ijJL^^ jlj g" JL*_J. ji _S"-LJjL Ja_^j^j .(^1^ :^VA0 c^jLjj^j) O-^l eJLi ^^Iji 

j l> Jl>- -_ Lsl .( » !' V VV t \>wj) jL«jL^ (_^ jjj<L«li -j OjjL«-«) 0-*^i jl i J _*^ : r rf'rfj^ 

4l3j5lji Ij J^waljj Ij ^jj-f^ L5 ^*J Jlj^J V-^" "4^^ ^r-^i ^'j-f* ^ri f*^"^ L^^J^" 4 -^ 



11^ 



Iri I tjlZt-oJ & ajieJii .ftJSJjJL* ejji _ 



UiJ 



*»' tA ^' -> iSjiJ^ji - L s L ~ !l fj^ a"j J 



^-LS' (_g.Uj*^- jj .OVAO i j_j^>- j -Jl SjLk^o ^jJliT 7-Jo) C— ul yLjo L$jij5 ri^Lsl j' 
J i Jl laj I , Jj ji LAOoLwu /y JULo tljjfc J ^jl ^ aj ji LA Co L^j (_£ -~Sj] Jj 0~*-9j^ Jflj J I 

l _j|j_a j ,_j| jj j_^ji M L_i jl jl ,v--j iJ-Jl'LJwS J £' jl^i _w>j.i S^A L l5LL^- ^jjIj-* 



,rV^ 



lS'j-* J 



;i A n-JjJa^o (jlj-a J 



;i -Lrf> p V 



o ..AY 



Jj_L5y> (jIjA J 



jj i.A t^.^.j. 



is^SJ jl^-5 ^jjJhy> L f-^~ uS'j-* J '-r J ' J J <-Sj 






jj LA ii tyoj* 

.(Y JSLi ) c— I 



5 




. 






v^ 




rMti lf 



^i^fy 



y, Jj» 



tri. . 



*-c w-i ! 



lofli a i ) 1 Poj i 



! L £ J l_JiLj L jUo J 3i J J^U ^ J^""" 



nv 



i j-J>\j\ ^yj\S <L_; C~_wJ (_£jlyil^l (_jL»ojji l J^£\y_ 0_pJ 4j*Jlk» I^^ljl (J^Jjl^ -Y 

l_j «_ jl -j ,_5 -jjLS' (_jljli °jjr*' *^ ^IajlLi^i jLj (JLoJt>-l 4j t£ o—*l *l>-jj jj^j-^ .tr 5 /ri^ 
jLS" j c~ii" C-f>- l_~-L« (JLa^j (_$ljta j^ JJ- 2 i_sL*<c-iij jj tC~J ^jjjLiS' (.jla^j 

olSjl JLj^l ^A tJ^L*^)) LAOjL^ ilJL*J \J JUlo .0-~Jl e^U JjJ>- aS Al a3l ^_£l -J *jl yj jl ciutl^i J 

^^-jjS'jLS^ ^I^j \j ^^l^ 0-jJj^> j JUjb L £jjjLiS' ^jl ^j^ -^Jj-- t^bj lS^o^j 

4 j ^a>- ^iJl>-i JJuls S^*>$> l)'jJ-3 0*- ta ~ J l 'j J J SJol<CLJJiJD >j ^J" < r^^° (j?LA(jl«ui jUX>-l ji 

1 ) j jlSs JJ OLSv-^l i.9 jj j O-J^S ^_£i -j ,-9Li ^LA *j^aj J*-^ J- 2 *" fii2 9-! *Llwjlj J LA e LSj I JL^J I 

«_j|y> 1( _ r -pljj i^L»(V^j jl Jl*j .OYY :^fAi t(_5jb>=_j -^) C~»l <u_ita jJ lj IJlp ^jjIj^S" 

— O — ~Jl L_-. — s^lla ^U_J^j^-j_i J> Jbj (_£l -J O <<JLp- — <W?_aJ~ (^jU~~Aj_T) ^JU>_JJ ^LAC^-o-^ 
O ^ LaaI Iflj (_£l fc^wwj -J i aj) Jll«~A aS Jj^LJo jl OLP^A*?! iij^S <b <b>- aj b .JUS^i JJJW? 

/j~*-b Lol .*jjIj jlj-^J (j;LAC~io L (j-"L^ ji la jl jl iSj~^ (^Laoili ( jl^J ^jL—ajS' Jj^L^ 
IjJLl_>jI (_5l^— i ,£— - '^~° J-^-* ^L^L^Jjl a^iIj j jsjS'jLo (_jLaojj Jjsj^i jLLJ l5"JJI Jjslj_i 

'," -I fliaJ _^_!U Oj W?4j LAjl -A^s^l * »J I OOj I OJUO t41Jl .O-^l O^aJ ->s_Jjlj jl JLo ?wl fl^- 
jUj>-1 s^J I ^Jl iO *^l O ^i j .3 ^^J-b>c>J J_AI a^> <."yj^^& ^LAoj^S Oj j-^?4j Lj j -LsiiS b 

jl J^Li-^S ^1 *j lj Jaji -Jj \j J^j jU-wJ& aS ^llsLjo J^wjj ObLx^Ji j 4jiiaJw« J2^>c>j O-wj j 
4 — s^j O — fl5 jlj_j^j ^JUj^>j>- Oo j.3 .O-^l o-^ »5 ^_ai ji jl jl ^j^o j i^J" j' (_r^d t_5' jSso JJ ,i 

J (_£JjjULb -J JJJ^J LaLJs^JJ ji -J Jbj Oj^JJ I JL>a^Jl OlSs^Jl l)I j-^J O-^-^ ^* "■- rt ' " ■ ■ • j 0-bJb 

^llsl '~a «_j| j» jl siLfil s^jI j t_$J'-^ a l^ ; \^-h* ls"**"'?^^ lJ^^J °J-^ J LaO-JJ-^ j-^ (_£jl-b>u 

jjj_sljjj J__ij O— Lp4_j <-j-£jS iSj~" jl -(T^ i^VAV ijjj^Jj) C~-l oj^i? -)L>ajJ ^b-wajiT 
iab^Jjl \j LaoLS jl^iL-^l j A-ji^S" jl^i (_5j^-i C_ib jj lAolSjIyL^I jl J^jj: V.i^ cU^Ji 
(jL-a^-iTij Ojj_u jj lAolSjI^il^l jl Ju^jj "VA .Jbloib j\ji ^y^ iulj-i jJ (j^Jb^—^l 

. J J I A12 S j \ jS t i aji _J LJXJ i JJ jJ aS <b O _J U>- JjtJ LA ^LsJ? aj>- _j a^J>- ^ LA 0-^—^3 J i _! l_! LO 



J 



J 



1U 



.JjI'CS.S jl -5 lSCj j oa^_j|^U>_o 

jl .jS'l—^ ^x^lui jL^L (_jU ( fijlS' j La -^j^j jl J-/?l^~ ^LaojIj :4JL>-ijj jl -Ju^li -V 

jV^-Jic-— •'L^l jl >— J l .(6"\ :^VAV (.jjjJj) JJli^ji" jlji Lajl (_gl*<ul>-Li Ij j jj~i cijj^-U- 
jj jjj— « J-*^ ilrij^c-f i' cs^ v' ^i^~° ^ L^j~^- i J C~-l ^-IJj Jjt jj jl~~Jl (_5LajLj 

_«j *S- C-~* ^?J Ojj 5 _« jL> J>4j tJL>- J <CU>jS (_£L&ojjj aL>j jj LAolS j\ Jc^\ ^ yS lSw> 

j_t« j! & jjj jlj gj* O J^O jl \j ij SC-~«I l— 'W lo JLj ^j! ajU>j 4j ^*-j JL^O Jijjl <UiaJw« 

jl J J—O -__« J^~^ Lfttjl (_£L&<bL>-Uj J aSjj -^5 J < jlj a^> 1 L5J LL^ tja^OjJ '•TT _P '^J^"< 

1 Jj_J^>- 4 1 J j 1&<\JL>-JJJ aL>J tJ ajj _« j^ < Jj> 4j (JL>_JJ jl _*>j2jw« Jji?<b l^^^Ji O _J U>cJ I 

l _gl<t_;_a£'<b i jljI<clsL) jlyii^l 1»<ijL>-jjj /^l j|ji«l jj ija^ I5s_i<b L»olxxJ_jSw j JJloSj^-ji 
jj J_^jjj \A.& 'j-Za 0*« -« iL_^li j j J_^jjVfl.A ^jij ^jl^ii^l (_jUojjj jV^-Lo i£ 
lL_sJ>li jj J_^jj ^.AV tJ _jo> ^ • • -^ « « « iL^li jj J_^jj ^ • .i^ tJ i« \ « « « -0 « • iLrf>li 
jl j^-^jj IL^jli jj -L/?j.i "V.A tJ i« V* * * -Y0« • iL^li jj J-^jj A."\ tJ i« Tfl> • • -Y • • • 
(._pji is • • -i « « « ii^li j j j-^jj Y.iV tJ i« Y • • • -^ • • iL^lj j j j_^>jj 0.0 a tJ ^> io • • 
jl^s ^p> Vo • • -V* * * <iL/?li jj j_^jj \ jl y^ j ^> i ' ' ' -To ' ' iL^li jj J-^jj ) .YV 

.(V Ji^-i) O^I<ci^ 
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. jlJiZ**l (_gj&j! jl ,yfc**i» ^LAjL^-Lu (>*&_ 
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4_J3 -S j I __ 3 JI.5&S j.5 j«_«1? jji?4j j'j-^J ct -J J /jJl <b .CU*^I o-Li fc— Jj& <j 3_r^ J , ~ > y s T 

u ■ ■" y a \\ 111 "0 c^j_^j>j) O -**' jj .,^-s^j OIpUjjI b -3jJJ(^-j tL>- j l3 r^ 'JLw j' <" 

jlj_i *_ S" ^Ui^^i j^ jl j£ c-Jo j^ UoiSjIjii^l _^-o .Cwl *>-ji ^ * ^jJl>- jlj-^j L_^_^i 
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Mi I tj*~~^J & ojLa«*> i.(tJUjjLA> ojji _ 



Uu ^jZj Uf j ^jjja^Ujj -^LJf pjifi fj*>jJ*° 
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Of. kj^ 



^1 &0Jji jl J ^ji OT.V tl AolSjl -j£_^l * ijjJ Ojl Iji .ij_JJ^J ^2J>c^_« i j j^- j-i <^-*-> 



cT"^- 2 cT^'-^ J 2 ur*i J~° ^ S> * -^ ' ' ' J-LiJjl ji ^jlyLl^l 



pLiJjl ji 



U .VY c 



-TO 






-^0 



* * "Vbjjjl jj J-^jJ U.H c^ ^ • • * -V\"\ fbfcj 



• • ^UUjI j 



La- 



XI JS^i) 



j ,|jb 



jj j j 



»l? 



jl J_^?jJ V jl jJ^S iaii 



J J~* 



Yo. 



^p-j -&Ojl yll^l 7^J& 



^L 



^ jl>* r fAjuj j 
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. jlj£~*l tjjSJl ji ^*«i> ^IajL^-L* Jla/_ 



jtjlSU^ j ^ij^ajia dljf* 




L>j*S ?tUmi jl P Lflj'jl dj O^J ^jlyil^l ^bbOj^O ( J s JuJfl^j 'P J.&-M) 






oJLol 



J^i 



J^s t* 2 y^Jtja CJ -J 1 '*J I /J-**-^ •■^9-^' l < o-J-Al-w-* , s* ¥^ *-* lA<LLali 'y I 



t-iljtjr^v *— ' ' " ' ^^j jl-~— -> 0' [$ r 1 -^ -^ 9 jJj d^fs^XjO io-LJJ Los-JL) i_XJ«^ o oi-9 jl o-L»_P j il? 4_j 
jl ^.- 






irr 



Iri I (JLL^aJ & OjLaJ* .^-*J jJLJj 6jj3_ 



LaJ J^) U j <Jjij4*tiji -^LJf fjlfi ^jd* 



ij, "'«»** j ; ^j 



^UjjjL 



j ItsB'jIjS^-J i 






— -••f 



, -i i >W< i i ^kN-> 







- 4_*U ) }*j— i —■'—-; , — '- .j-'; i;j,i, t! : _t " , . fW j_t ^jW-L-J 4__J U.3__f C- J> f J?J j— ^4j j— rf'jfjll* i I 

L — i <_U j_ % . : ol_4li;b jpjj jjl— t j. jjU« H jl 9Jyl— ! * — *y ft* — *jb jJj — j jl * • £. M _C , 

..f ».T ■■!■ ; j" __ j „';' ■ jj 1 ■■ . .. -l '■;; J. t " l- » ' •'''' ,f ",: 1 • ^." ls 'j ' ■ r aI ,r 



J*j — i dPj — ■>}■ 



jtr^L jtjl *< j* 









LjO ?Ja^ jl Mfljjl *j c^—J ^jIjJlL-j! ^laoj^o ( ^5 s JuJf1^j & J^-**» 
jl^_s ^ylj-S" ^^1 lS^^J lSjj 01^ lSUis JS" ■iSjjijijyyj J^* J^ -V 

.J -^,< * j ~*-J 1—** -W?-^^r Lj Jla J_v^ jl JL*£ 0' r^-J r^-^ ' 4JtI>t* ^LA JLp»cj j^ cO-^I 

(JJjIyL^I ojji ^ JiU» ( J*su jl jl JL*jjJ 0"\ jl ^JLo iLftolS jl^il^.1 ^"j^l^j iaL>Jjl 

.("V J^-i) JJIa^SjS' i^L^- 



irr 



*if ^jSj\ ji L -*«i» ^LajL^-L* <**&_ 



(jljt£*A J tglj^aAa tjirfr" 




i£j^9*j5*3r>J ** £*?—■» i£j\j&^\ ^{Jboj^d ^ aJ*Ijj ? J^J 



(jjl^_^l (jj-SJI ^-^j iSj* ti'jH *-kz-jA y>\ ji tC~*l jl ^^S" JO ^J ^j^. J-*lj^ 

l_-Jlpi (^JJooj yS) L& j_^ jl_^4_Jj 4>- *j_j I .J_j« oLLLwuI jLw_^_& ^L&4_Jjjj>- iL>&jl jl L&41?jj>e» 

_iL^j Jj-i^^ ■a O ^ a_JJ _* cSuLl_^I LA jl lj JLlfl LdJ jl LA j-JeJLa ^JJooj .5 ^1 j .ii^^J 
jl flj__b j_A 4_b C- wul ^J I &ajS J LAj^JCio OjLflJ L) C-^L«i jl j^A ^2^>=-lJ LAJl <u»_a 

cLj^ -^lo.^ jl plijjl ti^_^J> uj_a j iwjl LoLJj <LflJal* _*^Js? (r*'j^' c l£ J ' r^ - **" l£J"^ tlr*" 9 



m 



4j 1 — w_<»_& **j J oo ^ jj jl ^lL^jLs if^jj^ J C*^l ^a-wJ^ jj^La^S jjj ^-uLw^l -j -icjjLj jl id 

.(OOV :^VAi tj i^L_J.ji) O—^L&o^li ^l-L_sJ J^aLS" pj^ j Lao-L-L jl ,y-ilj ^Ia^u^o 
-W-^-ir-V-S-r (Y) -^ (Y) -. ^c—l ry-i ^J *j ^U^ J«Li :«X, Li^ 

-s* (Y) -i<\ <r) - (Y) iv-iv ii-ir (Y) -iY-i.-n (Y) -ri (Y) -rr-rY (Y) -r^-r.-YVTi 
_ Ar (r) _VA -VY -v^ (Y) -v. (Y) -^ (Y) -lV Y) -0A (Y) -3V -<n (Y) - oa-oi (Y) -or- oY (Y) 
_m-m (T) -nr- ut- ^.A-w (Y) -w-^ (Y) -<\v (Y) -<vr- <\y- <u (r) _<\.- a (y) 
js" .i^jj iA.vi ^_ ^ji^iu.1 Sjjj v<\ L A-i^ ^j .m -uv -m-u> 

oj JT /*j I _b>-o 4_>L*iJ iji y*-* . .Aa.s -« LSwJ ilJL*j Ji) jl I j e j J> /jj J o j jj tL& 4_L?jjt^ 
•jjl ^L&aIjj^^ .^jli La^jj^ -^o ji lj <uLtJ jl;** jjj-io iiL>J jwl jl j c-^l * AT 

^SsJw_^jJ jljj-i *ti LAolSjl -Xlwol jl -L^ji TO t<LJ>jj>- /jjl jJ .(t (P^*-* 1 ) AJleJJol -j ijy>-L>- 

LSLlj \j -ja\ j-.^ a ^5 La o L5 j I j-ai^ I -L^?ji V\.Y j JLJjb jljtJ p jju jIjj-^ ^j -L^?ji T*\ j 
jjJI oj£"4^j.j ^j^r ^Uc^-J J-*L^ ^j^- jjjl cy^-^ >^ *(*• Jj-^r) -^-^^^ 

U^L^ *iljjj j O-^l (^5j j tlr-*'JJ C^o -UJLa) 4.aia.'^-o *»_» 1 ^I45Jl>- ^La^^j>&j ejjj<u 
oLpUjjI jl L^b* ^LAOi^jl aS* c**-jI pr^ J -^Jj-^"^ - ^^^^-^JJ lt^-^' oLj_woj 

i— *>■ 5-« / r*-° (^La^JL.^ jl 4_u_w_« *w-*.A .O-^l — -j j iJIjIjlJp t^ljl-i j o-LJ^ *j jl *-wj 01 0-»-^4-j 
.(A :T * * Y t^Ls^U) O-^aH o-Li ^w=*LJ /wl j-i tSji r^"' J L5J^ l -J'-^* , C-^^7 Jhjj j -^**j 

i«>«i_>- (_^l jA j (wjl Lj ^pujjlrt_j j o-w-j 0-j>^ j^ 4^i^>- /jjl ^La4_1?jj>c» t^<_«i? iiL>Jjl 

.-Laj^ jULi lj (^jljil-il ojji ilJLuj j->\y J^'^ ^-^ -^ 



ir& 



t-***£ 5j>-j{j iajlj-j. -jj\ a£ JLJl^liji' jlji jl* \ * *-V < \'\ ^UjjI -jSjlyo L J>LiL?J<U_J j 
j_o _^ILJJ Jj-wo J isL^J 4_j . JUS -a *_Ai jJ (_£ jj jLJlS (_^l jj I j -«^LwO Ja^>s^) JL^j.5 — * 

.Jbl<Ui .S jl -9 LA 4L$0 1 is jjj>s^> J ^L3 ol O-J^O pJa^j o J lT^" Lt* ^ J^ ^A 4l? J-^^-* 

t^ljb ^S" ^i^r <.<c£i$\]pjj>^a oJLpli ji IajI ^^lLo *S" O-^l ^I^JjS'aj Ia^jj^ ^juS"!^ 



^_£ jjjUlS (jjl -j la Olx-* ^-J j% Syj I Ou a^^j i j-> j S^Jl ^s JT jl -9 



3 3iJ 



j_^j 



oU4 jL^wJ (jLd_^ 



. jGl4L3 J> jj jj \j 4_jiaJ>- "jjl (_£ LA 4l? aJ-c^J -s^ljl (_£ ojLS isL>Jjl Lo _Ja5\-w_« JjJsLJo 

-AVW-vw-<M-io-rv-ro-YA-Yo-u (r) -n-v ^u^^^. j^Li :j j u^ 
.i in-uo-nv-i ^ V T) -^ ^ a (Y) -i ^ ^ (Y) -^ • <\-<u- , u or) - i u (r) 



0*' 



Y<\ L 



.Yi jl jJlsMj <bLiJ jl_>^ .Jl*j.-.« J-~^-~^ 'j LaaIsj^^o IS' -L^ji WA ..^jlyL^I Sjjj 



c/-^' 



^ 



i»> /jj 1 . ijO I j _L>-0 4jLJLj 



OsJ 4_JJ 



>»- j 1 cri J 



/ClLX^ ^i4_! 4_JJ t>- "jj| ;CLa 4_b> aj^« a ^J'^ 'J <^ -*-**' r^**- 1 /r 1 r 1 °-^ *Lw-S t o Lom **->■ ■*& *£* 

^j-1j_J j J 4 ^J^~ (j '' l£ &4_i?jj-c» . JLo I o JLJo I j.j L_A<W?jJ>- 4_JL jj jlfljlL? Jjj <L*J?jS>- 

(_£L_ A ejj-i -5 -LJo I -j o *£■*-> isL>J jl .JLJI e JLJJ Jo jS dH-SL* 4j<JUa» ^J j-* o-ij JLp-=» (_£i 4j Lo&jj 

p jjLa J_v£>J.5 1 ' .A t J\l^ -^Ji JL^3ji A.S t -Xyyl 1J fi JJ^ ^ -W^J-i 1 * T i J- I (_$jl j-&1*>jI 

_SO ^aj jl JL. ) oLSjl jJLL^\ lJXj *LJidj>- *j_> 1 ji .JjjO (JJJl*j .'j-*' °JJ^^ ^ -^-v^j-i Vu.T a 



l5 



La aIp 



flJ>C^) 



^Y. 



pLijjl /^jxjLw« t<uijj>- /*j| jj .(i uj-^->") O-wjI ^tj 



^LAjJjL^ jj ^ijJ_p-b j ,<-wwl *j -)L>-i ji JJJLo j -Lvi?ji 1 *— * ^L&l_-_^JJ ji *LJva>- *jj I 
t lJ?J_rJ-^JJ"' ) -^J J"^ J '"^ ^^ J" jV (^^3 dl wo-A OjLa j jli l --5jJ* o v^J U-w^ t^l j^j-ISJo 

_jj9 jj! o Jii j jj>*' * ^H l5jj l5 j ?'^*^ O-^w-j 4j j 4lSoI jpj j>=-* t_5jj H L& 4jp jj>td JiSI 

O *lS J_ ili ^ s^ljl j ^_ jI w« L_) ^I<* si Jo J_« j t_S JLpJ^ ^_o a_^ Ldl .jJIoJ_Jj Jo j_S o LS^>a 

^ * * Li ^JJo * * jl j^^S" ^U'LL^U ji c-^J^^A .Jol4l5^j5^jji Ij ejjZ Jo I ^ L& 4Jt?_p^ 

. !-»_JJw_a 4_^j aj>- *jj I jl ^jLaoLSjI jj^ L wol JLalJj _j I xjLLo j 1 JJo 



u? 



Mi I iJLUt^J & ojLa«*> i.(tJHjjL^ ojji _ 



Uu ^jZj Uf j ^jjja^Ujj -^LJf pjifi fj*>jJ*° 



tjj yj .c— I U.-Ai-iA-Tr-Y^-T.-U-U-VT ^U-l^^o J, Li :*- Li^> 

(_£l_Aojj.S J_Xj>- ..& .ij J>^_« Lot J> Ij I &4_l?pt» jl J_v£?ji *\.1Y (_^jl jJi2+*\ ojj-i 1 * u 

i\ .*\i ^JbMi 4_)LiJ L c Jul 6 JUsS'l j.j .ijj4_L_>- <ul>Ojj <Uj?jj>- ji J2JL9 ej »j /*j1 j-i ^jl Jil^l 

elSjl yil wJl SjJ a <-> I }->- 4j j JJoljli (lAoj S ) LA 4_Jj t>- *w_! jj Ij <uULj o'j— « /»J jl*S 

ojjS v, J 1 .(L JjJL>-) O wl JvAl ^^AP <Lj Jputla LAoOjI^JL^I <lJL JsJ-^ — ( j^a jljj-* 

ijJL>- ,****£ Ij ^lo \ " " * Lj Y o * * oLpUjjI j j ^vJxjL* jj^^-j ^ O-^l ^jUssaIsj^s^ J-«L£ 

^_J^j .O— ~*l ^J L**Jh jS" <U_J 4_j>jj^- -jj! ji JajljJi -^jI^jLj iJJl<ui^5 jl J Ju^j.5 YO-^0 

j (_£i e.s aj lxa I OvJw^ t «^l -j -j L>o t^l -«JlSsJsS JJoLa -p a!JU (_£la JJ jL^ j j L& oLS jl Jll^I 
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Introduction 

The studied area is Tehran Plain. This area include 123 prehistoric 
ancient sites .Although a lot of archaeological research in Tehran plain 
is but in the case of physical structures and natural sight settlement, 
researches have been little. This research intends to consider impact 
any physical factor on the location of settlement. 

Materials and Methods 

The data in this study consist of 1 62 periods of prehistoric settlements 
belongs to the period: the Pre-Neolithic, Neolithic, Chalcolithic, 

Bronze and Iron. Method used in this research is cluster analysis 
methods, via SPSS software and irying to understand the distribution 
pattern of these ancient area to physical factor as:height, climate, 
distance from the river, slope, land use and geology, also to understand 
how the distribution settlements to physical structure 
,by Excel software coefficient of variation is calculated. 
Result and Discussion 

Study area using topographic maps and the mountain ridge was divided 
into six catchment and try to be closed basin where the majority of 
settlements in its place. After investigation it was found that the 
greatest period settlements is owned by the Karaj river basin and After 
the Jajrod, Kordan, Taleghan, Firuzkoh and Shoorab, are next in 
category, also from all the settlement periods of highest settlements 
belong to the Iron Age settlement period with 89 of total 162 then after 
are the Neolithic, Chalcolithic and Bronze. Settlement pre-Neolithic 
are also included only two cases in the Tehran Plain. Also, by dividing 
the area into 5 clusters , it was found that sites divided into five groups 
were heterogeneous in terms of mathematical, because of that it is 
different environmental conditions in the study area. Cluster one (plain 
areas) make up the largest group in number After that, the clusters tow 
are which is foothills region and Semi-mountainous and mountainous 
areas there are a few site and coefficient of variation for each cluster 
are different because physical conditions. 
Conclusion. 
Distribution of ancient sites to physical structure obtained by calculating the 
coefficient of variation and led to the following conclusions: 

However, water resources, with the favorable conditions, settlements have 
been caused on your side but low coefficient of variation sites than the 
distance from the river showed that the sites have not focused on a specific 
distance from the river and according to the high the dense located sites on 
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the alluvial fan that it is shown by the high coefficient of variation this 
hypothesis is strength: Although water resources are major factors in the 
development of settlement but, the water channels on the alluvial fans are 
and the most important their characteristics has been movement and mobility 
because of flood or earthquake. So settlements pattern is determined by 
fans. So that they repeatedly change direction and because of their constant 
movement on the surface of the alluvial fan cause successive settlements 
have been. Also, the study cluster 5, which are located in mountainous areas 
shows that: Many sites at distances less than 500 meters from the river 
formed linearly. This is shown by the high coefficient of variation of the 
distance from the river. Important factor in establishing settlements in these 
areas is suitable slope. 

keywords: Keywords: Physical structure, settlement pattern, prehistory, 
Tehran Plain, G1S 
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Abstract: 
There are more than 123 ancient sites in Tehran Plain. This research 
intends to via metod cluster analysis and calculation coefficient of variation 
(C.V) also by GIS, SPSS and Excel softwares studied to distribution pattern 
of ancient sites to the physical structures of the zone including: height, 
weather, distance from the river, slope, geology, land use and 
geomorphology factores.The analysis clear that at lower parts of the case 
study includes areas of plains and foothills (clusters one and two), the lowest 
coefficient of variation (C.V) is belongs to the distance from the river, hi 
other words, the high concentration sites is not at any distance from the river, 
and many sites at different distances from the river have been switching 
places, also geomorphology factor of the coefficient of variation (C.V) is 
high, indicating a high concentration of sites on the fan alluvial and this 
shows that the pattern of settlements, are more influenced fans because fans 
are everywhere, the focus settlements is too, and settlements have formed 
radially and move to the upper basin ancient sites formed linearly at 
distances closer to the river (as the cluster five and four) and suitable slope 
factores in these areas is cause settlement. 

Keywords: natural structure, settlement pattern, prehistory, Tehran Plain, 
GIS 
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